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Objectives. This study evaluated how the elimination of Medicaid reimbursement to
dentists for the treatment of adult dental problems affected patients’ visits to physicians.

Methods. Data tapes describing physicians’ claims for adult Medicaid patients were
obtained from the Maryland Medicaid Management Information System. The database
contains information on all claims made to Maryland Medicaid, including date, provider,
International Classification of Diseases, Ninth Revision, Clinical Modification Manual code,
and payments.

Results. A total of 5334 individuals made physician’s office claims related to dental
problems sometime during the 4-year study period. The rate of dental-related claims by
physicians decreased by 8% after the policy change.

Conclusions. Visits to physicians’ offices decreased even though an increase might
have been expected because of the elimination of access to dentists in private prac-
tice. Patients might have assumed that if visits to dentists would no longer be paid for,
neither would visits to physicians’ offices. (Am J Public Health. 2003;93:1297–1301)
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To gain a better understanding of the role
of physicians in the treatment of dental prob-
lems, our study examined adult Medicaid pa-
tients’ visits to Maryland physicians for the
treatment of dental problems. In addition to
examining visits to physicians in general, we
also conducted an analysis of use of physi-
cians before and after a change in the cover-
age status of Medicaid-eligible adults. At-
tempting to reduce its dental-related costs, in
February 1993 Maryland Medicaid elimi-
nated reimbursement to dentists for adult
emergency dental services (routine adult den-
tal services were eliminated in 1976). Reim-
bursement for visits to physicians and EDs
for dental-related problems was not elimi-
nated. To examine the impact of this policy
change, physician claims data were analyzed
to test the hypothesis that elimination of Med-
icaid reimbursement to dentists in private
practice for the treatment of adult dental
problems would result in increased use of
physicians for the treatment of dental prob-
lems. A previous report described the impact
of the policy change on ED claims.22

METHODS

Our study examined the use of Maryland
office-based physicians for the treatment of

mouth pain and infections associated with the
teeth and periodontal tissues during a 4-year
period. We employed a natural experiment—
the change in Medicaid policy on February
16, 1993, that eliminated reimbursement of
dentists and their participation in the pro-
gram—to establish 2 observation periods
(preperiod: February 16, 1991, to February
15, 1993; postperiod: February 16, 1993, to
February 15, 1995). Our study sample in-
cluded all adult Medicaid patients (individuals
21 years of age and older) who had used
Maryland office-based physicians on a fee-for-
service basis during this period.

The data analyzed in this study were ab-
stracted from the Maryland Medicaid Man-
agement Information System I. This database
contains information on all claims for reim-
bursement made to Maryland Medicaid, in-
cluding date, provider, International Classifi-
cation of Diseases, 9th Revision, Clinical
Modification (ICD-9-CM)36 code, and claim
payments. Published reports were available
that contain the average number of monthly
Medicaid-eligible patients during the study
period (categorized by age, sex, and race).

Dental emergency office-based visits to
physicians were identified through use of
dental-related ICD-9-CM codes. The ICD-9
codes used in the study were 521.0–521.9

During any 6-month period in the United
States, more than 20 million adults experi-
ence pain from toothache.1 Although physi-
cians may provide care for dental pain,
dentists are the usual source of care for de-
finitive treatment.2,3 Unfortunately, low-
income and minority patients who exhibit
the greatest dental need1,4–7 also have the
poorest access to private oral health care
services.5,8–10 Individuals who lack a usual
source for dental care may visit hospital
emergency departments (EDs) or physicians’
offices to seek relief for dental pain and re-
lated conditions.

In the United States during the period
1992–1999, general visits to EDs increased
by approximately 14%.11 Studies have docu-
mented the use of EDs for the treatment of
dental disease in children.12–15 The use of
EDs for the treatment of adult dental prob-
lems has also received attention.3,16–23 Al-
though several authors have discussed the
role of medical practitioners in addressing
oral health problems,24–29 few studies have
gathered data on visits to physicians for the
treatment and prevention of dental problems.

The role of physicians in the early detec-
tion of oral cancer has been examined.30 Sev-
eral studies have explored patients’ use of vis-
its to physicians’ offices to obtain treatment
for dental problems31,32 and preventive oral
health services for children.33 Few studies ex-
amining adults’ visits to physicians for the
treatment of dental emergencies exist. A few
studies outside the United States have docu-
mented use of medical practitioners for treat-
ment of dental problems.34,35 Approximately
0.3% of patients’ visits to 30 medical prac-
tices in Wales during a 1-year period were for
oral problems.34 Another limited study con-
ducted at a hospital ED reported that 41% of
patients who had received emergency ser-
vices for dental problems before visiting the
hospital ED had first sought treatment from
medical practitioners.35
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TABLE 1—ICD-9-CM Codes Associated With Dental-Related Emergency Office Claims 
by Physicians Before and After Policy Change: Maryland, 1991–1995

No. of Claims (%)

Diagnosis: ICD-9-CM Code Preperiod Postperiod Total

Dental caries: 521.0 596 (15.8) 666 (20.1) 1262 (17.8)

Periapical abscess: 522.5 554 (14.7) 654 (19.7) 1208 (17.1)

Dental disorder, unspecified: 525.9 550 (14.6) 661 (20.0) 1211 (17.1)

Gingival/periodontal disease: 523.0 523 (13.9) 184 (5.6) 707 (10.0)

Chronic gingivitis: 523.1 297 (7.9) 334 (10.1) 631 (8.9)

Hard-tissue disease of teeth: 521.0 246 (6.5) 122 (3.7) 368 (5.2)

Pulp/periapical disease: 522.0 162 (4.3) 107 (3.2) 269 (3.8)

Chronic periodontitis: 523.4 127 (3.4) 49 (1.5) 176 (2.5)

Gingival/periodontal disease, unspecified: 523.9 118 (3.1) 68 (2.1) 186 (2.6)

Acute gingivitis: 523.0 114 (3.0) 130 (3.9) 244 (3.4)

Acute apical periodontitis: 522.4 92 (2.4) 86 (2.6) 178 (2.5)

Acute periodontitis: 523.3 81 (2.2) 114 (3.4) 195 (2.8)

Chronic apical periodontitis: 522.6 80 (2.1) 30 (0.9) 110 (1.6)

Pulpitis: 522.0 73 (1.9) 29 (0.9) 102 (1.4)

Broken tooth: 873.63 67 (1.8) 51 (1.5) 118 (1.7)

Other specified periodontal diseases: 523.8 49 (1.3) 25 (0.8) 74 (1.0)

Hard-tissue disease of teeth, unspecified: 521.9 38 (1.0) 28 (0.9) 66 (0.9)

Radicular cyst: 522.8 20 (0.5) 6 (0.2) 26 (0.4)

Periapical abscess with sinus infection: 522.7 19 (0.5) 11 (0.3) 30 (0.4)

Abrasion of teeth: 521.2 15 (0.4) 2 (0.1) 17 (0.2)

Periodontosis: 523.5 11 (0.3) 14 (0.4) 25 (0.4)

Other and unspecified pulp/periapical disease: 522.9 9 (0.2) 3 (0.1) 12 (0.2)

Abnormal hard tissue–tooth pulp: 522.3 7 (0.2) 29 (0.9) 36 (0.5)

Other specified hard-tissue diseases of teeth: 521.8 6 (0.2) 2 (0.1) 8 (0.1)

Tooth pulp degeneration: 522.2 6 (0.2) 1 (< 0.1) 7 (0.1)

Gingival recession: 523.2 6 (0.2) 3 (0.1) 9 (0.1)

Necrosis of tooth pulp: 522.1 5 (0.1) 4 (0.1) 9 (0.1)

Accretions on teeth: 523.6 3 (0.1) 3 (0.1) 6 (0.1)

Excess attrition—teeth: 521.1 1 (< 0.1) 10 (0.3) 11 (0.2)

Erosion of teeth: 521.3 1 (< 0.1) 0 (0) 1 (< 0.1)

Hypercementosis: 521.5 1 (< 0.1) 2 (0.1) 3 (< 0.1)

Posteruption color change: 521.7 1 (< 0.1) 0 (0) 1 (< 0.1)

Retained dental root: 525.3 1 (< 0.1) 4 (0.1) 5 (0.1)

Broken tooth—complicated: 873.73 1 (< 0.1) 4 (0.1) 5 (0.1)

Resorption of teeth: 521.4 0 (0) 1 (< 0.1) 1 (< 0.1)

Note. ICD-9-CM = International Classification of Diseases, 9th Revision, Clinical Modification.

(diseases of hard tissues of the teeth),
522.0–522.9 (diseases of pulp and periapi-
cal tissues), 523.0–523.9 (gingival and peri-
odontal diseases), 525.3 (retained dental
root), 525.9 (unspecified disorder of the
teeth and supporting structures), 873.63 (in-
ternal structures of mouth, without mention
of complication, broken tooth), and 873.73
(internal structures of mouth, complicated,
broken tooth). These codes were considered
to be the ones most likely to reflect visits for
the treatment of mouth pain and infections
associated with the teeth and periodontal tis-
sues. They are the same codes that were
used in a previous study of hospital ED uti-
lization.22 ICD-9-CM codes were chosen to
select subjects because of the codes’ wide
usage, standard definitions, and required in-
clusion for Medicaid reimbursement.

We used descriptive and inferential statisti-
cal methods to analyze the data. The office-
based physicians’ rate of claims for dental
problems was estimated by dividing the total
number of visits to a physician identified in
the claims data set by the total amount of
person-time of Medicaid eligibility. Multiple
dental visits by an individual were included in
the calculation of the rate. Rate ratios were
calculated by dividing the rate of dental
claims in the period after the Medicaid policy
change by the rate of claims before the
change. The rate ratios were calculated over-
all, as well as by age group, sex, and race.
P values and confidence intervals for rate
ratios were calculated in a standard manner
on the basis of the approximate normality of
the logarithm of the rate ratios.

RESULTS

Description of ICD-9-CM Codes
Table 1 presents the frequency distribution

of the dental-related ICD-9-CM codes used to
select the relevant claims from physicians’ of-
fices. Up to 2 ICD-9 codes could be submit-
ted for each claim; therefore, there are more
codes than claims. Between the pre- and post-
period, little change in the codes used by phy-
sicians’ offices was observed. The most com-
mon dental codes associated with claims from
physicians’ offices were 521.0 (dental caries,
17.8%), 522.5 (periapical abscess. 17.1%),
and 525.9 (unspecified disorder of the teeth

and supporting structures, 17.1%). Together,
they accounted for approximately 52% of all
dental claims.

Description of Study Population
The demographic composition of the Med-

icaid population eligible for inclusion in the
study is presented in Table 2. Because the eli-
gibility status of participants could change

over the course of the study period, data are
presented in terms of person-years of eligibil-
ity. The person-years of eligibility were
slightly greater in the preperiod than in the
postperiod (406903 vs 399953). The de-
mographic profile of the eligible population
was very similar in the pre- and postperiod.
Considering the entire 4-year study period,
the largest percentage of person-years of eligi-
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TABLE 2—Person-Years of Medicaid Eligibility, by Period and Subgroup: Maryland,
1991–1995

No. of Person-Years (%)

Subgroup Preperiod (n = 406 903) Postperiod (n = 399 953) Total (n = 806 856)

Sex

Male 113 502 (28) 102 974 (26) 216 477 (27)

Female 293 401 (72) 296 979 (74) 590 380 (73)

Race

White 168 171 (41) 167 481 (42) 335 652 (42)

Black 220 134 (54) 208 268 (52) 428 403 (53)

Other 18 598 (5) 24 203 (6) 42 801 (5)

Age, y

21–44 246 832 (61) 239 844 (60) 486 676 (60)

45–64 73 578 (18) 70 003 (18) 143 581 (18)

≥ 65 86 493 (21) 90 106 (23) 176 599 (22)

TABLE 3—Number and Rate of Medicaid Claims From Physicians’ Offices for Dental-Related 
Emergencies Before and After Policy Change, by Age, Race, and Sex: Maryland, 1991–1995

Preperiod Postperiod

No. of Rate of Claims No. of Rate of Claims Postperiod-to-Preperiod
Group Claims per Person-Year Claims Per Person-Year Rate Ratioa (95% CI) P

Total 4043 .00994 3652 .00913 0.92 (0.88, 0.96) .0002

Sex

Male 1459 .01285 1151 .01117 0.87 (0.80, 0.94) .0004

Female 2 584 .00881 2501 .00842 0.96 (0.91, 1.01) .11

Race

White 1507 .00896 1511 .00902 1.01 (0.94, 1.08) .85

Black 2336 .01061 1793 .00861 0.81 (0.76, 0.86) <.0001

Other 200 .01075 348 .01437 1.34 (1.12, 1.59) .0011

Age, y

21–44 3116 .01262 2790 .01163 0.92 (0.88, 0.97) .0017

45–64 867 .01178 759 .01084 0.92 (0.83, 1.01) .094

≥ 65 60 .00069 103 .00114 1.65 (1.20, 2.27) .0021

Note. CI = confidence interval.
aReference period is preperiod.

TABLE 4—Patterns of Dental-Related
Emergency Claims by Physicians’
Offices Before and After Policy
Change, for Medicaid Participants
With at Least 1 Visit to a Physician’s
Office: Maryland, 1991–1995

No. of Claims Frequency Percentage
Preperiod Postperiod of Claims of All Claims

0 1 1896 35.6

0 2 316 5.9

0 ≥ 3 173 3.2

1 0 2244 42.1

1 1 71 1.3

1 2 22 0.4

1 3 14 0.3

2 0 358 6.7

2 1 16 0.3

2 2 7 0.1

2 ≥ 3 9 0.2

≥ 3 0 177 3.3

≥ 3 1 10 0.2

≥ 3 2 8 0.2

≥ 3 ≥ 3 13 0.2

bility was shown by females (73%), Blacks
(53%), and individuals in the age group 21 to
44 years (60%).

Claims by Physicians’ Offices
In all, 5334 unique individuals had dental-

related claims by physicians’ offices for the
emergency treatment of dental problems
sometime during the 4-year study period. The
rate of dental-related claims from physicians’
offices in the pre- and postperiods is presented
in Table 3. Overall, claim rates for dental
problems in physicians’ offices decreased by

8% after implementation of the policy change.
Significant decreases in rates after the policy
change were also noted for males (13%),
Blacks (19%), and the 21-to-44–year age
group (8%). Although the numbers are rela-
tively small, the Other racial group and the 65
years and older age group both displayed sig-
nificant postperiod rate increases (34% and
65%, respectively).

Pattern of Claims
Table 4 presents the claims pattern over

the entire study period for individuals with

any dental-related claims by physicians. Ap-
proximately 42% of individuals with at least
1 claim during the 4-year period had 1 claim
in the preperiod and no claims in the postpe-
riod. Approximately 36% of those who vis-
ited physicians’ offices had no visits in the
preperiod and 1 visit in the postperiod. Only
about 3% of individuals with claims by physi-
cians’ offices had 1 or more claims in both
the pre- and postperiods.

DISCUSSION

Our study has several limitations. Although
these results are representative of the adult
Medicaid population in Maryland, they may
not be generalizable to other states or to a
non-Medicaid population. Additionally, we
cannot be certain that the discontinuation of
reimbursement of dentists was responsible
for all observed changes in dental-related of-
fice claims by physicians. Other factors not
evaluated may have contributed. For exam-
ple, administrative changes or other eco-
nomic factors not measured in this study
may have played a role. Furthermore, the
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use of ICD-9-CM codes instead of progress
note abstraction may have resulted in some
misclassification of dental-related problems.
ICD-9-CM code accuracy is only as reliable
as the initial diagnostic interpretation and
code selection. Nevertheless, these data are
useful and allow an analysis of utilization
changes caused by an explicit policy change.
The data include all adults covered by Med-
icaid during the study period and contain
sufficient numbers to assess demographic dif-
ferences. Additionally, the inclusion of all
Maryland physicians and dental-related pa-
tient claims occurring over a 4-year period
helps to ensure the validity of the results.

Nationally, in 1995 there were approxi-
mately 700 million patient visits to physi-
cians’ offices, representing 81% of all ambula-
tory visits in the United States. Only 0.2% of
these visits had a principal diagnosis relating
to diseases of the teeth and supporting struc-
tures.37 In our study of Maryland adult Med-
icaid-eligible patients, an annual average of
approximately 1924 claims by physicians’
offices relating to dental emergencies during
each study year was observed.

After the elimination of reimbursement of
dentists for the treatment of dental problems,
there was an 8% decrease in the claims rate
for dental-related visits to physicians’ offices.
This decrease is in contrast to a 12% increase
in the dental-related claims rate for hospital
ED visits in the period following the policy
change.22 An increase in visits to physicians’
offices might have been expected in the pe-
riod following the policy change because of
the decrease in access to dentists in private
practice that was caused by the elimination of
reimbursement of dentists. It is possible that
patients might have assumed that if visits to
dentists would no longer be covered by insur-
ance, neither would dental-related visits to
physicians’ offices.

Although the rate of claims by physicians’
offices did not increase after the policy
change, the rate was greater than that re-
ported in the companion study of hospital
EDs during the same time frame.22 The over-
all claims rate per person-year of Medicaid el-
igibility for dental-related claims by physi-
cians’ offices was 95% greater than the ED
claims rate during the preperiod but 63%
greater than the ED claims rate during the

postperiod. Overall, Medicaid-eligible patients
with dental emergencies were more likely to
visit physicians’ offices, but the difference in
the number of visits was smaller in the post-
period because of the increase in visits to EDs
and the decrease in visits to physicians’ of-
fices. Thus, there was a shift to ED use. Nev-
ertheless, it appears that individuals who lack
a usual source of dental care have better ac-
cess to physicians’ offices than to hospital EDs
for the treatment of dental-related problems.

Comparisons of the dental-related ICD-9-
CM codes in our study with those reported
elsewhere22 for hospital ED visits reveal that
physicians were somewhat more precise in
describing dental problems. However, the
general pattern of codes was similar in both
studies. Thus, it does not appear that the na-
ture of the patient’s oral problem was a decid-
ing factor in the decision to seek care from a
physician as opposed to an ED.

Our study raises 2 questions. The first
deals with the issue of access to emergency
dental services. During the 2 years before
the policy change, more than 40000 Mary-
land adults receiving Medicaid dental bene-
fits made at least 1 emergency visit to a den-
tist’s office, resulting in more than 60000
claims for tooth extractions.22 The results of
our study of dental-related claims by physi-
cians’ offices and those reported elsewhere
for claims by hospital EDs22 demonstrate
that an increase in visits to these treatment
sites did not compensate for the elimination
of treatment previously available in dentists’
offices. Further research is needed to explore
how these patients managed their dental
emergencies.

Second, this study highlights the role of of-
fice-based physicians in providing treatment
for dental emergencies. Although physicians
can provide such care, generally they do not
provide definitive treatment. Thus, physicians’
offices may not be the most appropriate site
for the treatment of dental emergencies.
Physicians generally have received minimal
training in the management of dental prob-
lems.3,15,38 As previously mentioned, several
authors have attempted to provide guidance
to physicians in this area.24–29 Recognizing
this training deficiency, the General Medical
Services Committee of the British Medical As-
sociation published guidelines on the manage-

ment of dental problems.39 Further research
is required to evaluate the adequacy of office-
based physicians’ management of dental
emergencies. Such studies will help to deter-
mine the need for changes in undergraduate
and graduate medical education, as well as
identify the necessity for continuing educa-
tion courses to address this topic.
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